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POTENTIAL GEOLOGIC HAZARDS AND CONSTRAINTS FOR BLOCKS IN
PROPOSED MID-ATLANTIC OCS OIL AND GAS LEASE SALE 49

R. W. Hall and H. R. Ensminger, Editors

ABSTRACT

Analysis of side-scan sonar, subbottom profiler, processed sparker,
and fathometer data (approximately 5060 km) from the 136 blocks in the
proposed Outer Continental Shelf Lease Sale 49 disclosed features that
are potential geologic hazards to oil and gas exploration and development
operations. These potential hazards are past mass sediment movement
(slumping or sliding) in parts or all of 57 proposed lease sale blocks
(27 of which are virtually covered by slumped materials), shallow
gas deposits in three proposed lease sale blocks, and recent shallow
faulting in one proposed lease sale block.

Other features considered merely to be developmental constraints
can be accommodated by existing standard design and engineering tech-
nology: erosion and scour, sand waves, filled channels, acoustically
turbid zones (gassy sediments), lagoonal sediments, potentially unstable
slopes (due to gradient), unidentified bottom objects, and a shipwreck.



INTRODUCTION

The U.S. Geological Survey has assessed geologic and other natural
and manmade hazards and constraints which could adversely affect drilling
for oil and gas in the 136 blocks tentatively selected by the Department
of the Interior for inclusion in the proposed Federal Outer Continental
Shelf (OCS) Lease Sale 49. These blocks are in the Baltimore Canyon
Trough area off New Jersey, Delaware, Maryland and Virginia. Water depths
within the proposed sale area range from 51 m to 1461 m. Depth to the
shelf break ranges from 90 to 200 m in the sale area. The break is
generally at shallower depths near canyon heads (90 - 120 m range) and
increases in depth in intercanyon areas (120 - 200 m range). The
continental shelf extends from the coast to the shelf break; the con-
tinental slope begins at the shelf break where gradient increases.

Our judgments concerning potential geologic hazards and constraints
are largely based on data collected from high-resolution geophysical (HRG)
surveys and certain published documents. Some geologic features and
conditions can pose varying degrees of risk to o0il exploration and devel-
opment activities.

In this report, these geologic features and conditions are categorized
as hazards or as constraints. Hazards consist of recent shallow faulting,
shallow gas deposits, and mass movement (slumping) (Table 1). Constraints
consist of sand waves, erosion/scour, filled channels, relict lagoonal
deposits, gassy sediments (acoustically turbid zones), potentially unstable
slopes, and bottom objects or debris.

Hazards

Hazards are defined as geologic conditions that have a high inherent
risk and may be hazardous to o0il and gas exploration and development oper-
ations; not identifying, avoiding, or taking proper engineering precautions
against them could have dangerous consequences. The difficulties posed by
these features are amplified because their failure mode is often unpredictable.
In areas where these conditions have been identified, special engineering
procedures may be required or the structure may have to be resited.

Locations of these hazards (shallow faults, shallow gas deposits, and
mass movement (slumping)) are shown on both the 1:48,000-scale block maps
(Appendix) and the 1:250,000-scale Summary hazards and constraints map
(Plate 1).

One small shallow fault was observed on our data for Block NJ 18-6-837
in Subarea 5. Published knowledge of shallow faulting in the sale area
is limited to the small-scale faults southwest of Hudson Canyon (Sheridan
and Knebel, 1976) and the axial fault at the head of Wilmington Canyon



(Kelling and Stanley, 1970). Data acquired in this survey have not verified
the existence of the faults shown on either of these investigations.

Other than the shallow fault in Subarea 5 we observed no faults in the

sale area on our processed sparker or HUNTEC* data except those associated
with slumping on the continental slope.

In this report shallow gas deposits refer to confined accumulations of
gas with possibly higher than ambient pore pressure. The main evidence
for shallow gas deposits is bright spots on processed seismic records.
Characteristics of bright spots include phase shifts, amplitude anomalies,
velocity pulldowns, and blankouts. Other evidence for shallow gas deposits
is water column anomalies or arched reflectors found in association with
seismic blankouts.

Although considerable acoustic evidence exists to support the presence
of gaseous sediments (acoustically turbid zones) on a large scale within the
sale area, only one bright spot was noted. This bright spot was seen only
on data collected for the Sale 40 hazards analysis. Amplitude anomalies
which might indicate gas accunmulation were common on the slope. However,
the few anomalies that may indicate high-pressure accumulations were very
small (less than a few hundred meters in lateral extent). This type of
anomaly was most common on the slope in association with relatively deeply
buried slump or slide units.

In Subarea 2, a water column anomaly associated with a seismic blankout
is interpreted as a shallow gas deposit (Fig. 1). Also, arched reflectors
associated with a seismic blankout (Fig. 2) are also interpreted as a
shallow gas deposit.

Large parts of the continental slope show evidence of mass movement or
slumping. Hummocky topography, truncated reflectors, slump blocks, and
slump scars were observed on the processed sparker records.

An airgun profile (taken during a previous study of the area) shows
large slump blocks with thicknesses approaching 600 msec (500 m) in Subareas
2 and 3, Blocks NJ 18-3-946, -947, -990 and -991, and extending farther down
the continental slope. (Note: Throughout this report, subsurface depths
are calculated using an assumed sound velocity of 1500 m/sec). This thickness
is generally greater than the depth of penetration of the sparker data
collected for this report, and therefore there may be additional, undetected
surfaces of dislocation below the continental slope. The areas are within
blocks shown to contain slumping hazards (J. M. Robb, U.S. Geological
Survey, written commun., 1978).

*Use of trade names in this open-file report is for descriptive purposes
only and does not constitute an endorsement by the U.S. Geological Survey.














































































SUBAREA 5
by J. W. Roberts and R. W. Hall

Surface Morphology and Shallow Structure

Baltimore Canyon is the most prominent physiographic feature in the
subarea. The majority of the canyon is not included in the pro-
posed Lease Sale 49 area but several blocks do include parts of the
upper walls of the canyon. The canyon head is included in Block
NJ 18-6-751 where slopes are nearly 80 m/km. Other canyon wall
gradients exceed 400 m/km.

In the immediate vicinity of Baltimore Canyon, extensive canyon cut
and fill preceded the present canyon's excavation. Complex deep channeling
is evident on the shelf and upper slope southeast of the head of Baltimore
Canyon. Fill thickness in this area exceeds 300 msec (225 m) with a rim
depth of approximately 100 msec (75 m). Conceivably, canyon fill deposits
crop out on the walls of Baltimore Canyon, possibly creating problems
related to differential compaction and lost circulation; however, because
of steep gradient or obvious slumping, these slopes have been denoted
as potentially unstable. Blocks containing evidence of buried canyons
include NJ 18-6-795, =796, -837, -838, -839 and -840.

Four Blocks (NJ 18-8-40, -41, -84 and -85) in the southwest corner
of the proposed sale area contain a large buried canyon that ranges from
3500 to 7000 m in width, increasing seaward. The rim depth is 100 msec
(75 m) and fill thickness approaches 355 msec (280 m). The buried canyon
trends normal to the present shelf break.

The outer shelf is flat and featureless, with the minor exception of
a sand ridge in several non-lease sale blocks. Water depths range
from 115 to 140 m; typical gradients are 1 to 5 m/km to the southeast.

A prograded sediment wedge is present on the entire shelf edge south
of the canyon and on a portion north of the canyon, accompanied by a zone
of point source reflectors that are possibly boulders. This zone is
probably not hazardous but does show evidence of the building—-out involved
in shelf progradation.

The shelf break generally parallels the 130-140 m isobath; however,
in the six southernmost sale blocks the break tends to diverge seaward,
following the 160-170 m isobath. In the canyon area, the break is abrupt
and well-defined, often accompanied by a deeper secondary scarp primarily
on the southern edge of the canyon. In intercanyon areas, the break
is less abrupt and tends to become harder to define.

The upper slope to the northeast and southwest of the canyon has a
fairly even gradient with minor perturbations for small canyons or delta-
like deposits. The southeastward gradient ranges from 40 m/km on the
upper slope to 200 m/km farther seaward, with an average of approximately
100 m/km. Water depths range from 140 to 1300 m. The slope surface
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is irregular due to sediment mass movement or to gullying from turbidity
flows during lowered sea level.

Surficial Sediments

Sediment distribution maps (Stanley and Wear, 1978) show primarily
sandy mud and muddy sand in the canyon and on the slope. The upper
slope is composed of slightly gravelly muddy sand. The sediment coarsens
to slightly gravelly sand and gravelly sand on the shelf. The general
decrease in grain size from shelf to slope is typical of most Atlantic
margins. '

Hazards
Fault

A small scarp seen on HUNTEC data in the extreme northwest corner of
Block NJ 18-6-837 is probably a sea-floor displacement along a shallow
fault. Relief is approximately 2 m. Because most of the fault apparently
occurs outside the sale area in non-surveyed blocks, its lateral extent
and strike could not be determined.

Slumps/Slides

In the immediate Baltimore Canyon area, slope instability in the
form of slumping or sliding is evident immediately seaward of the shelf
break. Away from the canyon area, where slope gradients are gener-
ally less steep, slumping occurs approximately 1500 to 3500 m seaward
of the shelf break. Individual slumps are generally not traceable
on adjacent lines, making it impossible to map them as such. The upper
reaches of Baltimore Canyon are characterized by relatively gentle slopes
with no evident slumping.

Constraints
Potentially Unstable Slopes

The band of potential slope instability, defined as the zone between
the shelf break and the first occurrence of slumping or sliding on the
slope, widens in the areas of low gradient away from the canyon, where
slumping is evident farther downslope. Inner canyon areas, with their
higher gradient, have narrow bands of potential slope instability, as
slump areas occur almost immediately downslope from the shelf break.
Although surficial slumping is not seen in the head of the canyon, the
slope gradient makes this area potentially unstable.

- 30 -



Gassy Sediments

Gassy sediments are common in Subarea 5, underlying much of the
shelf and, in some places, a narrow fringe on the upper slope bordering
the shelf break. The zone of gassy sediments appears to be more extensive
immediately northeast of the canyon areas than southwest of the canyon.

_31_



CONCLUSIONS

The following blocks in proposed Lease Sale 49 show evidence of potential
geologic hazards.

l.

3.

Slumps and slides (geophysical evidence of mass movement related
structures) (Table 1 further categorizes these blocks)

NJ 18-3-732, =773, -774, -776, -777, -819, -820, -860, -863,

-864, -903, -905, -946, -947, -948, -949, -989, -990, -991 and -992
NJ 18-6-20, -21, -63, -64, -65, -107, -108, -149, -150, -~151, =539,
-540, -581, -582, -583, -623, -626, —-667, -668, -710, -711, -751,
-754, =755, =795, -797, -798, -799, -838, -839, -840, -841, -842,
-843, -884 and -885

NJ 18-8-85

Shallow gas deposits
NJ 18-3-724, =770 and -773%

Recent shallow faulting
NJ 18-6-837

This listing of potential hazards is a "best estimate'" and is based on

an interpretation of high-resolution geophysical data, a literature search,
and a small number of core and dredge samples. The three categories

of hazards are discussed at length in the text.

*The bright spot (shallow gas deposit) in Block NJ 18-3-773 was seen only
in data collected for the Sale 40 hazards analysis.
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Table 1., Listing of blocks exhibiting slumped materials, evidence of
potential slope instability, and evidence of shallow gas.

Blocks located essentially all within an area of slumped materials:

NJ 18-3-776 NJ18-6-65
-777 -~108
-819 -540
-820 -583
=860 =755
-863 -798
-864 -799
-903 -841
-905 : -842
=947 -843
-948 -884
-949 -885
=990
-991
=992

Blocks located within an area of potentially unstable slopes, or in
part in an area of potentially unstable slopes with the remaining
part showing evidence of slumped materials:

NJ18-3-732 NJ18-6-21
-946 -64

~151

-192

=193

-278

-626

~668

=711

~754
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Blocks that are, in part, on the relatively stable continental shelf,
with the remaining portion located in an area of potentially unstable
slopes and, in some cases, areas of slumped materials:

NJ18-3-773
=774
-989

NJ18-6-20 NJ18-6-581
-63 -582
-107 -623
-149 -666
-150 -667
-191 -710
-233 -751
-234 -753
-449 -795
-493 -796
-495 =797
-535 -838
=537 -839
-538 -840
-539 -969

NJ18-8-84
-85

Blocks showing evidence of shallow gas deposits:

NJ18-3-724
=770
=773
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APPENDIX

Maps showing hazards and constraints for each individual block in the pro-
posed Lease Sale 49 Area, Baltimore Canyon Trough.

Block No. Page Block No. Page Block No. Page Block No. Page
NJ18-3 NJ 18-3 NJ 18-6 NJ18-6

163 ceceees 39 898 seeeees 81 234 ceeeees 118 837 eseeses 160
164 ceeeeee 40 903 ceveees 82 270 eeeeess 119 838 ceveess 161
206 ceeceee 41 905 ceeeses 83 278 ceeeees 120 839 ceeveee 162
207 ceceess 42 943 ceveess 84 402 eeeeeee 121 840 eveeees 163
208 ceceees 43 946 ceeeees 85 403 ceeeees 122 841 ceeeees 164
247 ceevees 44 947 eeveees 86 404 ceeeees 123 842 ceeeees 165
248 ceeeees 45 948 veeeses 87 405 ceeeees 124 843 ceeeees 166
250 ceeeess 46 949 ceveves 88 449 ceeeees 125 884 eeeesee 167
251 ceeeees 47 989 ceeeees 89 450 ceesses 126 885 ceeeees 168
252 ceeeees 48 990 veeeeee 90 451 ceevees 127 869 eseesss 169
289 ceeeees 49 991 ceveeee 91 491 ceeve.. 128

330 ceeeees 50 992 ceeeees 92 493 ceeeeee 129

333 ceveees Ol 494 ceeeees 130

374 ceveees 52 495 ceveees 131 NJ 18-8
376 ceeeees 53 534 ceeeess 132

377 ceeeees 54 NJ 18-6 535 ceeeees 133 40 eeeeees 170
378 ceeeeee 55 537 eeeeees 134 41 ceeeees 171
420 veeeees 56 20 ceeeeee 93 538 ceeeves 135 84 veeeees 172
639 ceceees 57 2] ceeeees 94 539 ceeeees 136 85 ceeeese 173
721 ceeeees 58 63 ceeeess 95 540 ¢eeeses 137

722 eeeeess 59 64 ceeeees 96 581 seeeees 138

724 ceeeees 60 65 eeeeves 97 582 eeeeves 139

726 ceeeees 61 98 ceveee. 98 583 ceeesse 140 NJ 18-5

732 ceeveee 62 102 eeveees 99 623 ceeeess 141

765 ¢eeeees 63 103 seesees 100 626 eeeeees 142 1009 ceeeees 174
766 ceoeees 64 107 eeeeess 101 665 eeseees 143

767 eeeeees 65 108 eeeeees 102 666 eeeeese 144

770 ceeeves 66 140 ceeeeee 103 667 ceveees 145

773 ceeeees 67 141 eeeeeee 104 668 ceeesee 146

774 eeveess 68 146 eeeeees 105 709 ceveees 147

776 ceeeees 69 147 eeeeees 106 710 eeeeees 148

777 veeeess 70 149 ceeeees 107 711 eeeeees 149

809 ceeevees 71 150 esoesss 108 751 eeeeees 150

810 ceveees 72 151 seeeses 109 752 eeveees 151

81l ceeeess 73 183 ceeeees 110 753 eceseees 152

819 ceceees 74 186 eeeevees 111 754 eeseees 153

820 ceeeees 75 188 ceveees 112 755 ceeceees 154

854 ceeeees 76 191 veeeees 113 795 ceeeess 155

856 ceeseee 77 192 ceveees 114 796 eeeeess 156

860 ceceses 78 193 ceeeees 115 797 ceesees 157

863 ceeeees 79 227 ceeveee 116 798 eeeeees 158

864 .eseeee 80 233 ceevees 117 799 ceeeees 159
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Slope Gradient: 2 m/km, Direction: SE.
Surface Sediment Type: sand

~—h

K 1/2 1 KILOMETER
="

a 12 1 STATUTE MILE

[ —— ]
0 1/2 1 NAUTICAL MILE
—— ]

- 44 -



Proposed

Lease Sale #49 - o E‘ o % S
: 9: N >
: -] * -] ]
: ° W
" )
o sll.// &
S °o & S
-] o (-]
[} (-] Q
B} . & (-3
Block No. 248 . P . o
(NJ 18-3) S e t S
] [ -3
-] -] - 2
° ° ]
o] ‘
o° 4 o %o S .‘.;Q:':Q ®°
> °o »° DR >
> > o0 SOOI
) ¢ o KKK -
et
° ° o SXBOONRONE, o -
ool o
o | o, ° SO
5, CODXXAX XK ]
4 . ° SRS ELETIT e
o OB DEDOTIXA o
o |o & OABNOAAIOT &
3 XCOBOCREOXXNANRA.
°° o XXX EBXKXKXXRXEXL o
’ OO0LRXTOOOXNXK)
® > BT XXX - o
. o ° AR KRKEK
Contours in Meters __, g LOORRXCRKCRE s
N ° ° 6‘63\ o
S ° 50 o° o*
o R PR N S N
Water Depth: max. 105 m , min. 88 m! Map Scale 1:48,000
Slope Gradient: 2.1 m/km, Direction: Sg
Surface Sedimem Type: Fine sand 5 @ w2 FKILOMETER -
R @ 2 isTatu ]
L e e = e 1 TEMILE
[+ ) i ) . -
CONSTRAINTS \ /2 1} NAUTICAL MILE
LRLLRRKS
OO
SOGOOODON0
B
AR Erosion/Scour

U

77
70,
/ 4
%/éﬁ - Lagoonal Sediments

Additional Comments: See figure 4
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Proposed
Lease Sale #49

Block No. 250 ;+-
(NJ 18-3)

Contours in Meters

Water Depth: max.
Slope Gradient:

- 46 -

119 m , min. 99 m

3.1 m/km, Direction: SE
Surface Sediment Type: Mud/sand

Map Scale 1:48,000

(6] r/f

Q /2

I KILOMETER

| ————)

} STATUTE MILE

(] /2

 e— |

} NAUTICAL MILE




Pmposed c 'c&‘"ﬂr— WE: ro v ° ° "‘:o V; ‘
Lease Sale #49 e 0 2 o0 o
' '
Block No. 251
(NJ 18-3)

Comou?s in Meters

SURNEUI

B >

Water Depth: max. 125 m , min. 103 m

Map Scale 1:48,000

Slope Gradient:

Surface Sediment Type: Mud

2 m/km, Direction: SE
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I KILOMETER

e v
Q. /2 1 STATUTE MILE
a /2 I NAUTICAL MILE .
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Proposed " PO . . o B A
Lease Sale #49 - ° & ° ¥ oo "o
g o
®
b‘
(] \‘
-] .
i
i
!
(]
“"‘? ?/' o 3
- P e . &
Block No. 252 e ,° o o * ¥ °1& S
(NJ 18-3) o, . ° ® »
. aQ
(-} ° -] . L 2 z‘ L P
° é’ ° \g" ° ig ° ° Y v,
4 /,o ° ° ° . o 1o ‘)’.
°lo™% ° e . o W o>
o > © °
[ (] @ Oo
o o [ ] [- ° o
o o* o° o°
° \PP ] & [ R ° \"°I °
o e ° S % ° .
F' o e o ° o \;"
° o (-3 ¢ ] (-]
P ° [ °°° -4
: . L4 [ ] - Q‘ &‘ 9‘
Contours in Meters _°_}" R b SN T LA
o ° ° 9 ) ° :
‘. ?
LR R . ) - . ' .
* L e e o
Water Depth: max. 127 m , min. ¥15 m ’ Map Scale 1:48,000
Slope Gradient: 2.6 m/km, Direction: SE et
Surface Sediment Type: Mud | 0 S '
- . = 1/2 ] STATUTE MILE -
o 2 1 NA
| NAUTICAL MiLE
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Slopé Gradient: 1.8 m/km, Direction: SE

a

Proposed YT TS = <

lease Sale #49 ¥ o, |t 8
A

. L

Os >
° Qo
] L °
(-]
§ o
Block No. 289 N ° Y
(NJ 18-3) J Y
‘.kﬁ of ¥
-]

4 ° ® .

° °

/E
go ° -

: k &® . °§

. Ay !
Contours in Meters —%7 o :
v s ) %
st , R o w,f.‘,?l,--__‘ o
Water Depth: max. 80m ,min. 76 m ' Map Scale 1:48,000

| KILOMETER ;
1 STATUTE MILE
]

1| NAUTICAL MILE
]

Surface Sediment Type: sand
; : o i 1/2
. CONSTRAINTS 0 =
- =
OO0
SRR

SRR
GOKIANK
HROXXK Erosion/Scour

St

Shipwreck

Additional Comments: See figure 3
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Proposed v -
Lease Sale #49 F‘

Block No. 330
(NJ 18-3)

v

Contours in Meters &:

Water Depth: max. 73 m , min. 69 m | Map Scale 1:48,000
Slope Gradient: 1.1 m/km, Direction: NE 0 vz ) KILOMETER
Surface Sediment Type: Fine sand s /2 | STATUTE MiLE

- ¢ L2 }NAU-T!CAL MILE

E 1 s WL
H
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Proposed “""“‘I 'o‘“/ P
Lease Sale #49 \ & %

o o>
7 5
o W °
3 (- [
e
&* ’ o°
o Q
[ [
-] (- ]
[ )
B'OCk NO. 333 ° \9' ° \\9‘
(NJ 18-3) o °
o [- ]
b e
[+]
[-3 ° [+ 3
o * &*
? ;:, -2 o\:, o,
° %
° e
4 ° o
°°° -
. Q‘ Q‘
A T
i P 1’&
A . °
Contours in Meters 9
Q o
v &* &°
S S S °
AN MR

Water Depth: max. 88 m min. 76 m
Slope Gradient: 2.8 m/km, Direction: SE

Surface Sediment Type: Fine sand e tmom—:‘rER B
} o . _n | STATUTE My

‘ u-: "

o 2 ! NAUTICAL MILE -

¥

- 51 -



Proposed QR g o
N o ° o o [+]
lease Sale #49 > 8 o ° ° . | oo
o ° ol — g & o 4 o Q
N g o
¥ ° ° o
o
° o o,
7 ° ° o o oo
° S . . °
?QD . o 5°® o o °
L N ° Q’Q ° ~% o
o o
° °

Block No. 374 °

(NJ 18-3) AN
% o
. :9

Contours in Meters

ri
;
|

Water Depth: max. 73 ™ , min. 69 m Map Scale 1:48,000
Slope Gradient: 0.9 m/km, Direction: SE
Surface Sediment Type: Fine sand ‘ O __ V2 1KILOMETER
' . Q 1/2 1 STATUTE MILE
| Saa— i
0 1/2 1 NAUTICAL MILE .
| —————— } :
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Proposed ' -'O’I ’ o,
Lease Sale #49 o &
il
(-]
° \q,‘-‘
o
» o
) \:,Q“
[
Block No. 376 °
(NJ 18-3)
5’
[
-4
b
¢°
[ ]
(-]
|
.
Contours in Meters .
ﬁ_,g.w..!, .-.._,MJWw- e e I -
Water Depth: max. 85 m , min. 78 m ‘ Map Scale 1:48,000,
Slope Gradient: ‘2.1 m/km, Direction: SE 4
Surface Sediment Type: Fine sand .8 w2 1KILOMETER
_ 2 R } STATUTE MILE
Q . /2 } NAUTICAL MILE .
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Proposed oo ¥o

Lease Sale #49
<
o
|
|
>
Block No. 377 °
" (NJ 18-3)

Contours in Metersl

. -

) Q
7 ' - -~ ~ " - i —— b s
Water Depth: max. 88 m  , min. 76 m ‘ Map Scale 1:48,000
Siope Gradient: 2.7 m/km, Direction: SE .
Surface Sediment Type: Ssand 02 1KILOMETER
. o . /2 1 STATUTE MILE
| Sommora——— | ] ) .
Q ) /2 1 NAUTICAL MILE °
 — | ] ’
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Proposed M S
Lease Sale #49 o
—
. e
¥
[ ]
R [
Block No. 378
(NJ 18-3) .
- 4
[ ]
%9
Py [}
2
3
‘ [ ]
Contours in Meters ©
Water Depth: max. 97 m , min. 86 m ' Map Scale 1:48,000

Slope Gradient: 2.2 mfkm, Direction: SE
Surface Sediment Type: sand

0 W2 . ¥ KILOMETER
R = S

i a__ 172 T STATUTE MiLE
0 2 1 NAUTICAL MILE
~ CONSTRAINTS — —] :
i Acowstically Turbid Zone
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Proposed ey
lease Sale #49  q°

Block No. 420
(NJ 18-3)

Contours in Meters A

JPRUUI S —— O \

Water Depth: max. 87 m , Min.77 m Map Scale 1:48,000
Slope Gradient: 2.1 mjkm, Direction: SE
Surface Sediment Type: Shelly sand

e T

0 V. ISTATUTE MiLE -
] 1/2 1 NAUTICAL MILE .
CONSTRAINTS = ] S

‘. Acoustically Turbid Zone
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Proposed
Lease Sale #49

Block No. 639
(NJ 18-3)

KR
XX v’O‘O'
LOSEKREKL
X (X XXXkt
XS EETEDS
OIS
9999500 00N
OOPQOOON
KKK o)
:,’:f;’:f:“ AR R

85

Contours in Meters

0 e
XX M R
RGBSR,
B
SR
by g ity
OSRECEA A YT
e
0 @A @A AVATA & 7AY,

KKK S
I RIS
(ORI VS BT AS

\V: ;\"" A
Yoo g i
e
X
VAé 9

Lydy
R
.v‘)eé‘ér

NALA 4 .y
&{v&v&vém »9'

XXX D)

YA A

Water Depth: max. 127 m , min. 95 m - Map Scale 1:48,000
Slope Gradient: 5 m/km, Direction: SE’ 012 1KILOMETER
. - B
Surface Sediment Type: Muddy sand R 1 STATUTE MILE
, — —]
- 0 1/2 1 NAUTICAL MILE
 — J
CONSTRAINTS
Filled Channel

A Bottom Object
NN
R
QXXX ion/S
OGRS Erosion/Scour
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Proposed 50 [ ® 3,
Lease Sale #49 X y)@‘
| o
] °
o
, o
‘{/%) ° o
o° ° 9
RS g
| F .
Block No. 721 ’.@ °
NJ 18-3 .
( ) 4| ° o.@"
° .
[+ 0/0 °
» ‘?/0 ° [+]
. Q ¢
ol® ° &
Q
S )
o | %°
L o
4 | & o
Contours in Meters ° - - g 9 £ -
h o o o0
P -
'Ny.q ° - @ ° _ OI(A ° ~ne ° a .
Water Depth: max. 81 m , min. 72 m Map Scale 1:48,000
Slope Gradient: 1.2 m/km, Direction: SE 0 w2 1KILOMETER
Surface Sediment Type: Sand 0 /2 1 STATUTE MILE
, { , ‘
g 1/2 } NAUTICAL MILE
e e ]

CONSTRAINTS

- e — — — —
— o s e wanme +
- — —— —
— o — —— — -
- — o — —— —

—————  Filled Channel
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oot % N R
Lease Sale #49 __e@ >

Block No. 722
(NJ 18-3)
Contours in Meters o : ° :
o Gn*
o o &%- ° 0{"

Woater Depth: max. 81 m , min. 74 m

Map Scale 1:48,000

S[ope Gradient: 1.9 m/km, Direction: SE 0 2 1 KILOMETER
. e
Surface Sediment Type: Sand. 0 172 1 STATUTE MILE
o ]
Q 1/2 1 NAUTICAL MILE
= ]

- 59 -



Proposed %

Lease Sale #49

Block No. 724
(NJ 18-3)

Contours in Meters

Water Depth: mox. 86 m , min. 79 m Map Scale 1:48,000

Slope Gradient: 2 m/km, Diredion: .’SE

o 012
Surface Sediment Type: Sand

0 1/2

1 KILOMETER:

| Se——— |

1 STATUTE MILE
I

- 0 1/2

1 NAUTICAL MILE

HAZARDS S

x

Shallow Gas Deposit

Additional Comments: The shallow gas deposit shown is illustrated in

Figure 5 and discussed in the text.
See figure 2
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Proposed

Lease Sale #49 .h%

Block No. 726
(NJ 18-3) %4

Contours in Meters ¢

Water Depth: max. 121 m , min. 95 m - Map Scale 1:48,000
Slope Gradient: 4.5 m/km, Direction: SE o 2 1 KILOMETER
Surface Sediment Type: Mud. 0 EV;—:: | STATUTE MILE
. | —— ]
- . ) 1/2 1 NAUTICAL MILE
CONSTRAINTS = '

Acous’ricol!y Turbid Zone
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Proposed
Lease Sale #49

Block No. 732
(NJ 18-3)

Contours in Meters

Water Depth: max. 360 m , min. 160 m Map Scale 1:48,000
Slope Gradient: 30 m/km, Direction: SE
' ] 1/2 1 KILOMETER
Surface Sediment Type: Sand/clay OE:J
- ': . ©Q /2 } STATUTE MILE
Q 1/2
HAZARDS =
T\\\\\ Slump or Slide
CONSTRAINTS

N\
,‘\\ Potentially Unstable Slope -



Proposed Y‘ & -
Lease Sale #49 ¢
[+
o
€§ -
Qs ,
[ ]
-
i/Q -]
° L
Block No. 765 4 | .
(NJ 18-3) ! .
]
G o ®
\‘aec & ° o
> o
®
°
Y “"oo °
13 - ° .
4 °
L 4
-
Contours in Meters; v
: LN -]
. . % L)
&:&LQQ. ° & ISR o °
Water Depth: max. 81 m , min. 69 m Map Scale 1:48,000
Slope Gradient: 1.6 m/km, Direction: SE 0 2 1 KILOMETER
. =1
Surface Sediment Type: Sand 0 /2 1 STATUTE MILE
| )
- (4] /2 1 NAUTICAL MILE

| —— .

Additional Comments: See figure 5
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TY, —
Proposed o
Lease Sale #49 0
Q.
\‘L
[\
o <
o
Block No. 766 °
o
(NJ 18-3) °
o
&
2]
-]
L]
‘0, .
N e 3
° |
o \
t
Contours in Meters T
- , o’ i
>
° -
Water Depth: max. 82 m , min. 75 m ' Map Scale 1:48,000
: actian. 1 KILOMETER
Slope Gradient: ' 3 m/km, Direction: SE OEEé/,”::K'L METE
Surface Sediment Type: Silty sand e Sl
Q 1/2 | NAUTICAL MILE
- - e ]

)]
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Proposed
Lease Sale #49
o
>
Block No. 767 °
(NJ 18-3) o
o
o 14
%,
O
%
4
4
\\’Q
p
] ° \ ° * o o °o s o W2
Contours in Meters —v >° o RN ]
-] o ° o~ [o] [+ ]
Water Depth: max. 88 m  , min. 75 m - Map Scale 1:48,000
Slope Gradient: 1.3 m/km, Direction: . SE
. 0 1/2 1 KILOMETER
Surface Sediment Type: .sand ES= —
0 /2 1 STATUTE MILE
. — ]
Q /2 1 NAUTICAL MILE
e—— ]
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Propose& N\
Lease Sale #49

2
Block No. 770 Q‘
(NJ 18-3)

s
‘Q\
Contours in Meters °
° ° 9 ° )
o
Q)(‘ ° - ¢e . o° A o A‘\?. ° 3
Water Depth: max. 130 m , min. 100 m Map Scale 1:48,000
Slope Gradient: : 6 m/km, Direction: SE’ . OEV—%_—-—*__} K'LO:ETER
. . 1 STATUT
Surface Sediment Type: Muddy silt, —h ) STATUTE MILE
0 1/2 1 NAUTICAL MILE
) | e—— | 1
HAZARDS

* Shallow Gas Deposit
- ’ § ’

CONSTRAINTS

Acoustically Turbid Zone

Additional comments: Undetonated explosives- southern 1/3 of block
(BLM, Sale 49 EIS, Visual # 1)

See figure 1
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Proposed v %
Lease Sale #49 L ©

S
Block No. 773 \9
(NJ 18-3) s

Contours in Meters

Water Depth: qu; 230 m , min. 140 m | Mop»ScaIe 1:48,000
Slope Grodi’ent: 40 m/km, Direction: SE 0 12 1KILOMETER
Surface Sediment Type: sand : 0 /2 | STATUTE MILE
0 /2 | NAUTICAL MILE
.  e————— |
HAZARDS
x
\\\\\ Slump or Slide * Shallow Gas Deposit
CONSTRAINTS |

A\
k Potentially Unstable Slope

A

Bottom Obiject
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Proposed
Lease Sale #49
. \ X
Block No. 774 A\ S \ Q
(NJ 18-3) \ \ N\ 0

. AN N
- RS
NN \.\\\\\
; \\.&&\\\%\xxs\\\.\\\& .\‘.3\\ W

Contours in Meters

o » 00 o °
Water Depth: max. 325 m , min. 140 m Map Scale 1:48,000
Slope Gradient: 42 m/km, Direction: ; SE (E)—EE':%Z:Z} KILOMETER
Surface Sediment Type: ‘sanad 2 12 ] STATUTE MILE
0 1/2 I NAUTICAL MILE
 m———e————— | }
HAZARDS
& Slump or Slide
CONSTRAINTS

\s
\\\\ Potentially Unstable Slope
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HAZARDS




\QQ‘
N\
ot
N\
NN
QNN
lock No. 7 ?('\ Q
(NJ 18-3) .
X3 =
Contours in AN
Water Dept Map Sca
ope Grad / ect "
e Sed pe ="
0 . 1/2

HHHHHH

\\k\\\\\\ Slump or Slide



Proposed
Lease Sale #49

Block No. 809
(NJ 18-3)

A‘g"c

o,

Contours in Meters

o
. o
Water Depth: max. 76 m , min. 67 m Map Scale 1:48,000
Slope Gradient: 1.8 m/km, Direction: - NW
Q /2 | KILOMETER
Surface &d'mem Type: ‘Sand Q 172 1 STATUTE MILE
- | e———e————— }
0 /2 1 NAUTICAL MILE
| e—————— | ]
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Proposed ° o . o
Lease Sale #49 N ° o .

Block No. 810
(NJ 18-3)

X
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O
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i 00 0 e e et et
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of? 19,99 299090, 7900
' . . ‘.~’. ' »_1"
999, ) Sk Y ) 3
4, * AN/ "v'.'
0 ’. / '. A 0%y . " &
A/ (XX SIX/ g LA o/
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[/ () AN ’ g \/ 4
s At et ettt
O 0t A 0 e W e
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(XX & ¥

&0 R XALEEN
5 9

o & B
000 ARSI IR
A0 0 T N W

G2

X P XX XXX KX
DOOOOG N0
O ORI

e NN

Contours in Meters

[

Water Depth: max. 88 m , min. 72 m | Map Scale 1:48,000
Slope Gradient: = 4 m/km, Direction: SET 0 172 1KILOMETER
Surface Sediment Type: Silty sand 0 /2 ] STATUTE MILE

Q /2 I NAUTICAL MILE
 eeremeeme—— | ]

CONSTRAINTS

LB
SO
SO
SRR

Erosion/Scour

Additional Comments: See figure 7.

-
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Proposed ¢ ° ° % . "—~;"~—~———~—.<Q§
Lease Sale #49 o >

000
XX
RGOS
GOk
© KRBT
OO
OOORAAS
o
RN
XRRRXHS
’ 13 ‘.‘
Block No. 811 I e

8 YRR
XK XXM
(NJ 18-3) ® ORI
Ny oo
B RS
oA
OONEKKS
SOOI
ORI
SOORKS
COOONS
QOOOOOD
OO
() ¢ $
COBKKES
KKK
IR
90909098
B
ORI
A
OO
OOEREKAS
e
OB
SOOI
OB
OORIANAN
OBAONNS

Contours in Meters °
b ]

<O

Water Depth: max. 81 m  , min. 83 m Map Scale 1:48,000
Slope Gradient: 1.8 m/km, Direction: Bk 0 1/2 1 KILOMETER

i i i | STATUTE MILE
Surface Sediment Type: silty sand 0 /2 !

- 4] 1/2 1 NAUTICAL MILE

[ —— ]
CONSTRAINTS

.............
.............

sz Acoustically Turbid Zone

Erosion/Scour
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Propased o,
Lease Sale #49 .

° ° °
) ° ° . ° .
o OSS NN AR
O *, N\ A’
) \\ Q L - \6
) \8 P
N ) N N N NN
g L «0
.»6
N b

 Block No. 820
(NJ 18-3)

7

“,
W

-\.
o o
e
o o o®°
7722857 % 3/%
0 / / / 7/ Y e ©
y - » /l ( "
: 74 7 77 &
Q G N f 4 s
(4 Z [ 4
7 * 4, . n ¢J ” &) o
)
Q AY - O
& &7 44 7 3

) -]
Cont n Meters
Water Depth: fﬁox..gssc m , min. 600 m Map Scale 1:48,000
ant. /e - Direction. 0 21 KILOMETER
Slope Gradient: 45 m/km, Direction: SE L
Surface Sediment Type: Clay : o
: -» : ; 0 1/2 !

~ HAZARDS

;\\\\\\\S Stump or Slide %
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1 NAUTICAL MILE

1

1 STATUTE MILE
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Map Scale 1:48,000
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Muddy sand.

Proposed
Lease Sale #49

CONSTRAINTS

a

Erosion/Scour

o
.

+3 m/km, Direction: SE

-
-

max. 92 m

o

-
-

O
SO0
S0

:’000.0:0:0‘
999
0.0.0.0'0’0‘0
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Surface Sediment Type:

Block No. 854
Water Depth

-Slope Gradient
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\
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X
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S
&
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Contours in Meters
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Proposed
Lease Sale #49

Block No. 856
(NJ 18-3)

Contours in Meters

-

Water Depth: max. 105 m , min. 88 m - Map Scale 1:48,000

Slope Gradient: 2.2 m/km, Direction: SE: OEW::} KILOMETER
i ‘ 2 ] STATUTE MILE
Surface Sediment Type: Sand 2 i 1
. 0 /2 1 NAUTICAL MILE
—— —]
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Leose Sale #49 - °
/‘;,o
Block No. 860 R
(NJ 18-3)

Proposed

, min. 285 m Map Scale 1:48,000
110 m/km, Direction: SE

. e
Water Depth: max. 883 m
Slope Gradient:

0 1/2 1 KILOMETER
) "1
Q 1/2 1 STATUTE MILE
]
0 1/2 1 NAUTICAL MILE
]

Surface Sediment Type: Silty clay

" HAZARDS

Slump or Slide
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Lease Sale #49

Proposed

Map Scale 1:48,000

, Min. 615 m
65 m/km, Direction: SE.

Water Depth: max. 1100 m

Slope Gradient:

02 VKILOMETER
= m——
Q 1/2 1 STATUTE MILE
— ]
Q /2 T NAUTICAL MILE
]

HAZARDS

Surface Sediment Type: cClay

Slump or Slide



&
2

’ Map Scale 1:48,000

min.
60 m/km, Direction: SE

Surface Sediment Type: cla

Water Depth: max. 1175 m , min. 740 m

Slope Gradient:

‘ 0 /2 | KILOMETER
S I
0 1/2 1 STATUTE MILE
[ ]
0 1/2 1 NAUTICAL MILE
]

HAZARDS

Slump or Slide
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Proposed
Lease Sale #49
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Contours in Meters

Water Depth: max. 95 m  , min. 82 m

Slope Gradient:

'CONSTRAINTS

SO
SRR
SIS
B

BB

Erosion/Scour

1.4 m/km, Direction: s%
Surface Sediment Type: sand’
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Map Scale 1:48,000

0 1/2

Q /2

1 KILOMETER
} STATUTE MILE

e ——

_J

4] /2

I NAUTICAL MILE

[

]







Proposed
Lease Sale #49

~ Block No. 905
(NJ 18-3)

) . o - o
Water Depth: max. 1280 m , min. 630 m Map Scale 1:48,000
Slope Gradient: 70 m/km, Direction: SE 0 /2 1 KILOMETER
Surf i T. 1 STATUTE MILE
urface Sediment Type: Clay. 0 1/2 |
. Q /2 1 NAUTICAL MILE
= ]

l\\\\\\\\ Slump or Slide
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Proposed

Lease Sale #49
o‘,é
Block No. 943 o
(NJ 18-3)
\”‘.
D

£

-

Contours in Meters

~

Water Depth: max.-101 m , min. 82 m Map Scale 1:48,000
Slope Gradient: - 5. m/km, Direction: SE e (IomeTER
Surface Sediment Type: sana  STATUTE MILE
. Q /2 1 NAUTICAL MILE
- e ee———————— ]
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Map Scale 1:48,000
1 1 R

CONSTRAINTS

HAZARDS

, min. 125 m

110 m/km, Direction: .SE,

Surface Sediment Type: .sandy cla

Slump or Slide

\\ Potentially Unstable Slope

Woater Depth: max. 785 m
Slope Gradient:



HAZARDS




(NJ 18-3)

Water Depth: max. 1078 m
_ Slope Gradient:

Map Scale 1:48,000

m,
Surface Sediment Type: clay

HAZARDS

"Slump or Slide



Proposed
Lease Sale #49

Block No. 949
(NJ 18-3)

$.
Contours in Meters

Water Depth: max. 1300 m , min. 699 m’

- Map Scale 1:48,000
Slope Gradient: 75 m/km, Direction: SE 0____72___VKILOMETER
. S —|
Surface Sediment Type: cClay 0 /2 } STATUTE MILE
L . _ Q 1/2
HAZARDS
& Slump or Slide
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Proposed
Lease Sale #49

Q° Q°
Q (18] \Q

~ Block No. 989 ARGl
(NJ 18-3) A

.S \
e:: ..
QQ' (A
Contours in Meters s \
[+ ° \Q o\
1 . ° | o §.
Water Déptvh: max. 802 m min. 122 o Map Scale 1:48,000
Slope Gradient: 100-150m/km, Direction:- SE QY2 KILOMETER
Surface Sediment Type: sand - 2 12 ] STATUTE
) 0 1/2
HAZARDS
\\\
& Slump or Slide
~ CONSTRAINTS

HHHEEED Acoustically Turbid Zone

..............

NN
\\ Potentially Unstable Slope
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Proposed v
lease Sale #49 N \Qc‘o a* -q‘q"
] ° °°
Q o .
[+
[+]
(=]
o o
- o [+
Block No. 990 ° ‘
(NJ 18-3)
[+
[~ [+]
Qo (4
(o]
(-] [+
-2
o
Contours in Meters=®- \ ——
“ ‘ o\ %o ° ° o og
° 4"0 ° 0\0"‘? ° n\q? ° t'n\‘{° ° n}:'?o ° ‘%o"
Water Depth: max. 771 m  , min. 281 m Map Scale 1:48,000
Slope Gradient: = 85 m/km, Direction: SE Q12 1 KILOMETER
. ’ o 1 STATUTE MILE
Surface Sediment Type: Ssandy clay = ].
T Q 1/2 I NAUTICAL MILE
. !

HAZARDS
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HAZARDS

Slump or Slide



Proposed
Lease Sale #49

Block No. 992
- (NJ 18-3)

Contours in Meters °

>

»_

 Water Depth: max. 1250 m , min. 707 m

Map Scale 1 :48,000‘

Slope Gradient: 70 m/km, Direction: SE T K”;OS::::E .
Surface Sediment Type: Clay —_—_— ]
. : 0 1/2 I NAUTICAL MILE
‘ ———i ]
HAZARDS

\\\N~ Slump or Slide
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Proposed
Lease Sale #49

Block No. 20
(NJ 18-6)

Contours in Meters

A v .- v o) -c.l . -
v 0‘
0° ’
=] o
°> L4 ° o

‘Map Sale 1:48,000

Water Depth: max. 487 m , min. 115 m
: 0 12 1KILOMETER

Slope Gradient:  7-143 m/km, Direction: SE’

‘ /2 1 STATUTE MILE
Surface Sediment Type: ‘Sand 0 2 | NAUTICAL MILE
. » —— ]
HAZARDS
\\\Y
&\ Slump or Slide

CONSTRAINTS

Acoustically Turbid Zone

Potentially Unstable Slope
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" HAZARDS

&\&Q Slump or Slide

CONSTRAINTS

..............

..............



Proposed
Lease Sale #49

" Block No. 63
(NJ 18-6)

Contours in Meters- }\

Water Depth: max. 314 m- , min. ‘106 m

Map Scale 1.:48,000

1 KILOMETER

1 STATUTE MILE

1 NAUTICAL MILE

Slope Gradient:  8-28 m/km, Direction: SE’ P
Surface Sediment Type: Sand L y
. . 0 /2 ]
HAZARDS
N
&\ Slump or Slide
CONSTRAINTS |

-------------- Acoustically Turbid Zone

N
&\\ Potentially Unstable Slope

- 95 -



Proposed
Lease Sale #49

Block No. 64
(NJ 18-6)

Cont n Met q °
Q@ o

. -~ - o o . ©

Water Depth: max. 816 m , min. 130 m Map Scale 1:48,000
 Slope Gradient: 83 m/km, Direction: SE L UL KILOMETER
Surface Sediment Type: Sandy clay —
AAAAAAAAAAAAAA
HAZARDS.
\\\Q
&\ . Slump or Slide
CONSTRAINTS

.............

ittt Acoustically Turbid Zone

N\
& Potentially Unstable Slope
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Proposed l — 4 —1
Lease Sale # ° . °
MAN
3 NN
ock No. 6 RzRi*
( 18-6) \ \
N\
\\'
O “
O o Q .\\ \
\ D
NN < NN
D . »
N
N \
' N
n Met AN S aSS
o 6)9 G \\
Xe) (o]
0. o o °
W Depth: , Map Sca
pe Gradie m/k ect 0 1/2 1 KI
S I |
e im 0 1/2
Sed pe: Clay
A Q /2
| am————————— |

HAZARDS



Proposed
Lease Sale #49

Block No. 98
(NJ 18-6)

Contours in Meters

Water Depth: max. 71 m , min. 57 e Map Scale 1:48,000

Slope Gradient: 3 m/km, Direction: SE! QUi KILOMETER
: 3 Q 1/2 1 STATUTE MILE
Surface Sediment Type: Sand P ;
) - . 0 1/2 1 NAUTICAL MILE
e |
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Proposed
Lease Sale #49

A

Block No. 102
(NJ 18-6)

5
No

Contours in Meters ‘ .

o
s
o 9

‘o

)0 P4 ° ~ o ° [ - °
Water Depth: max. 84 m , min. 75 m. Map Scale 1:48,000
ient- i i ) 0 /2 1 KILOMETER
Slope Grodl-en’r. .3 m/km, Direction: ®W 0 §,/‘;‘: e
Surface Sediment Type: sand : oA
0 1/2 1 NAUTICAL MILE
e ]
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Proposed "
Lease Sale #49 o

%

~ Block No. 103 L@‘
(NJ 18-6) ”

.

O
&
)

Contours in Meters _ °©

o"@ L ° ° °o o
] ¢} (o' . 6.
o ° q o °o ¥, o | ¢
_-ntl a 5. o e = o g ‘
Water Depth: max. 86 m* , min. 78 m' Map Scale 1:48,000
Slope Gradient: ‘2" m/km, Direction: '‘NW-SE = —1" ] KILOMETER
. . 1 STATUTE MILE
Surface Sediment Type: ‘sand R " !
) . 0 1/2 1 NAUTICAL MILE
— | 1
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Proposed
Lease Sale #49

Block No. 107
(NJ 18-6)

Contours in Meters .@
. ) LN

. ; % - é'&o >4 [~} : io
Water Depth: max. 521 m , min. 121 m

[~}

Map Scale 1 :48,000

1 KILOMETER
| STATUTE MILE

1 NAUTICAL MILE

Slope Gradient: 75 m/km' Direction: SE: ; 0 /2
Surface Sediment Type: Sandy clay =" 1
. ) 0 1/2 —
HAZARDS
N
k\ Slump or Slide
CONSTRAINTS
Acoustically Turbid Zone

\\\\\ Potentially Unstable Slope
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HAZARDS

CONSTRAINTS



Proposed
Lease Sale #49

Block No. 140
(NJ 18-6)

o o P&V 4
° / .0
Contours in Meters | f;'——/& °/o £
_ jk 0? ‘e
YL ‘
Water Depth: max. 64 m "~ , min. 55 n Map Scale 1:48,000
i . : 3 H . - 4] 1/2 1 KILOMETER
Slope Gradient: 1.5'm/km, Direction: Nw SE =
Surface Sediment Type: sang o9 12 | STATUTE MiLE
' ' 0 /2 1 NAUTICAL MILE
— ]
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Proposed
Lease Sale #49

Block No. 141
(NJ 18-6)

. W
Contours in Meters

| S K

Water Depth: max. .72 m , min. 56 m Map Scale 1:48,000
Slope Gradient: "4" m/km, Direction: SE Q2 KILOMETER
Surface Sediment Type: Sand 2 12 | STATUTE MILE
‘ - 0 12 1 NAUTICAL MILE
—_—

CONSTRAINTS

Cable
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Proposed Q) w -
Lease Sale #49 Q ¢
o
C
Block No. 146 .
(NJ 18-6)
147
o 13
C
o
0% ,
Q
Contours in Meters " L
Y

. o ]
Water Depth: max. 87 m , min. 76 m Map Scale 1:48,000

Slope Grodi.em; 1.5 m/km, Direction: SE} 0 12 1KILOMETER
Surface Sediment Type: sand. 0 1/2 : STATUTE MILE

. 0 1/2 1 NAUTICAL MILE
—_— ]

CONSTRAINTS

O
— e — —— ——
- —— — —
— e — —

"=  Filled Channel

'h— Shipwreck (from BIM, Draft Environmental Impact Statement,
Sale #49, Visual #1)
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Proposed
Lease Sale #49

Bfock No. 147
(NJ 18-6)

Contours in Meters

‘o

&,
Water Depth: max. 88 m'

Slope Gradient: 2 m/km, Direction: SE

, min. 75 m

Surface Sediment Type: Sand

- 106 -

S 2
OO 5
° a
Map Scale 1:48,000
/21 KILOMETER
/2 | STATUTE MILE
— ]
/2 1 NAUTICAL MILE
—_—m }




Proposed
Lease Sale #49

Block No. 149
(NJ 18-6) .

o o p
Map Scale 1:48,000

Slope Gradient: ; Y /2 1 KILOMETER
Surface Sediment Type: Sand 9__ 1/2 } STATUTE MILE
’ . Q 1/2 1 NAUTICAL MILE
e —————— | ]
HAZARDS
\\\V
\\\\ Slump or Slide
CONSTRAINTS

|

.............
.............
.............
.............

------------- . Acoustically Turbid Zone

\\‘
k\\\ Potentially Unstable Slope
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 Water Depth: max. 723 m’ , min. 108 m

Proposed RO

Lease Sale #49

Block No. 150  ° ke
(NJ 18-6)

) \ ‘ \\\ . \ \ \
Contours in Meters ;\\\\\\\\\\'\}}\}:\%_ \ 3 "~ N
av ? o " .

2
N
. ] 3]
Vv
Sl 5

Slope Gradient: 1204_ m/km, Direction: s ?:-—__Eéz_:::} KILOMETER
Surface Sediment Type: sand$ clay == ]
- _ Q 1/2
HAZARDS _
N
\x Slump or Slide
CONSTRAINTS

W ... .

..............
..............

cnmmin Acoustically Turbid Zone

AN
& Potentially Unstable Slope
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Proposed -
Lease Sale #49 R °g
Block No. 151 °
(NJ 18-6) )
o]
[} '
0
Ooar
o ¢
Contours in Meters St .
°° ° : % ) &
{L‘Q‘O‘Pr o \q:g' o \‘LCQ . o .&q o \‘L% o) o
. e 9 S ) ° 0 0.
Water Depth: max. 816 m , min. 178 m Map Scale 1:48,000
Slope Gradient: 125 m/km, Direction: SE 0 2 | KILOMETER
Surface Sediment Type: Clay 0 /2
: 0 /2
- HAZARDS |
NN
\\ Slump or Slide
CONSTRAINTS

..............
..............

-------------- Acoustically Turbid Zone

N
\\ Potentially Unstable Slope
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Proposed
Lease Sale #49

Block No. 183
(NJ 18-6)

Contours in Meters

e
(X ° ) o ©° 6\ ° .
\:)f\ o ~ &° Qo .\9‘ ° o \xca ° .{LQ “
Water Depth: max. 65 m , min. 51 m Map Scale 1:48,000
Slope Gradient: 3 m/km, Direction: SE . b K“;O;E:S; e
Surface Sediment Type: .Sand = ]
‘- 0 1/2 | NAUTICAL MILE
[o— ]
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Proposed
Lease Sale #49

Block No. 186
(NJ 18-6)
00 \{’2’
. o]
Contours in Meters e o =2
°o “QF, )
o .

- ° -
Water Depth: max. 80 m , min. 67 m ¢ 0 Map Scale 1:48,000
Slope Gradient: ,2- m/km, Direction: SE 0 /2 1 KILOMETER
Surface Sediment Type: Sand , 9 1/2 } STATUTE MILE

: (4] 1/2 1 NAUTICAL MILE

| ———— | }

B

seme———— Cable
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P}oposed

—_—
S
Lease Sale #49 V
.}

N

Block No. 188
(NJ 18-6)

¥

Contours in Meters

-

Water Depth: max. 81 m
Slope Gradient:
Surface Sediment Type:

,min. 74 m

1 m/km, Direction: SE
Sand

- 112 -

A

v
;5)

‘ °, /
° Oa' o&)

Map Scale 1:48,000

1/2 1 KILOMETER
1/2 ] STATUTE MILE
 mve— ]
1/2 1 NAUTICAL MILE
e emmm—— ]
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Proposed o o 0 o
Lease Sale #49 o, o o ° ° o o
3 Uo / X . ° ‘6'
i \N, ) ° o) K i Oo \-$ o.»
S84 “ ° )
/ o o . o‘,’ o ' o
‘ QQ' (] %) o 86 00 (24 ° ¢
) o °I
¢ o ° o ° ‘;Z;.
° ° O ) N
/O (-] \o"’ ]
\6’/ o ° . %‘?J °
Block No. 191 S °o | & o
-]
(NJ 18-6) R o
] G 0
>
/
N, | \O °
440 S X e
g o
) > F
o bO
% S \ o
N
-]
i . °°
Contours in Meters o Caa— o 5 o
(-4 N . o ]
a 4 .0‘3 ° \.\9 ° ."e'*:.’o. n{b Q‘
Water Depth: max. 118 m , min. 84 m- Map Scale 1:48,000
. : . . ] ETE
Slope Gradient: 6 m/km, Direction: SE; e KILOMETER
) ~ L 0 /2 | STATUTE MILE
Surface Sediment Type: Sand- —_— ]
’ 0 1/2 1 NAUTICAL MILE
. Be——— ]
CONSTRAINTS



v o o - . .
Proposed 2o €2 . . . ‘ . . e
Lease Sale #49 o o > o S S o, & o
%‘ o’ Pprr————
] \\ S
° o o %
o .. °
2 Y )
S\ Y
° <
° &)
O
o
N\ R
Block No. 192 > k N C) \ °
) \
(NJ 18-6) ° o A )
- ° ) N o
Q
N 4
o
Q AN o
> °9
-} [e) B o
o S X \
)
(-}
$
o &
30,;00 \ ox
-] 2 O ¢
_ - ' > X <
Contours in Meters __° h A -
s o o o o [e) .
. [ . D v
. ° ° ° ! ° o 0o %
. - - ) ) e -
Water Depth: max. 154 m , min. 89 m Map Scale 1:48,000
Slope Gradient: ‘12, m/km, Direction: ;ESE G g HILOMETER
. ’ 0 1/2 T STATUTE MILE
Surface Sediment Type: Sand — ~
) . 0 /2 1 NAUTICAL MILE
) e ]
CONSTRAINTS

{
5& Sand Wove Field -

Acoustically Turbid Zone

\
\\\\ Potentially Unstable Slope
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Proposed )
Lease Sale #49 &

Block No. 193 ;&'
(NJ 18-6)

%O
;’6
Contours in Meters

-]

Water Depth: max. 681 m , min. 154 m

Slope Gradient: , 375 m/km, Direction: E

Surface Sediment Typé: Sandy clay

HAZARDé
N
\\\\\\\ Slump or Slide
CONSTRAINTS

NID Acoustically Turbid Zone

\\\\
\\\ Potentially Unstable Slope
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. ° O{l:3 o -- [
Map Scale 1:48,000

72 1 KILOMETER

, Q 1/2 | STATUTE MILE

R |

. 1/2 | NAUTICAL. MILE
e )




Proposed KN 1@“"“ T

Lease Sale #49

o

E
>
\)o
[

- Block No. 227
(NJ 18-6)

Contours in Meters

Q.

Water Depth: max. 67 m

, min. 59 m
Slope Gradient: .2 m/km, Direction: SSE.

Surface Sediment Type: sand

- 116 -

El

Map Scale 1:48,000

] KILOMETER

1 STATUTE MILE

]

1 NAUTICAL MILE

_




Proposed e
lease Sale #49 o

——
o

i

)

Block No. 233
(NJ 18-6)

’Ab\o 1)

P

Contours in Meters.

Water Depth: max. 95 m , min. 73 m Map Scale 1:48,000
Slope Gradient: 4 nf:/km, Direction: SE. | ] KILOMETER
surfcce Sediment Type: " Sand a 1/2 } STATUTE MILE
- - - 0 /2 1 NAUTICAL MILE
. —_— ]
CONSTRAINTS

&
\\\\ Potentially Unstable Slope
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- Block No. 234

Proposed
Lease Sale #49 &

(NJ 18-6)

Contours in Meters._.

Water Depth: max. 117 m , min. 85 m Map Scale 1:48,000
Slope Gradient: E T/km’ Direction: SE 012 }z KILOMETER
Surface Sediment Type: sand Y } ST

1N C

CONSTRAINTS

NN
\\ Potentially Unstable Slope
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Proposed
Lease Sale #49

Block No. 270
(NJ 18-6)

Contours in Meters

[}
Water Depth: max. 67 m , min. ‘60 m Map Scale 1:48,000-
i irection: SE 1 KILOMETE
Slope Gradient: 2 m/km, Direction: SE 01 KILOMETER
Surface Sediment Type: sand 9 /2 | STATUTE MILE
. . - Q /2 1 NAUTICAL MILE
— ]
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Proposed v
Lease Sale #49

Block No. 278
(NJ 18-6)

Contours in Meters

Water Dépth: max. 136 m , min. 95 m | Map Scale 1:48,000
Slope Gradient: 7. m/km, Direction: SE O /2 1KILOMETER
V , n
Surface Sediment Type: ‘sand 0 1/2 } STATUTE MILE
' ’ "0 1/2 | NAUTICAL MILE
. e ] -
CONSTRAINTS

N\
k\\\ Potentially Unstable Slope
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Proposed
Lease Sale #49

Block No. 402
(NJ 18-6)

\:LA
Q0

N ‘ ..-‘ ° ‘
N ) S l \/GQ ~ : =
Wate Depth: max. 77 m , min. 59 m ‘Map Scale 1:48,000

Contours in Mete:#

Slope Gradient: 0-5 m/km, Direction: SE
Surface Sediment*'iype: sSlightly gravelly, medium to fine sand

0 /21 KHOMETER
="

~O ) 1/2 1 STATUTE MILE
CONSTRAINTS , | STATU
0 /2 ] NAUTICAL MILE
s — ]

.............

SIS ESSEES Acoustically Turbid Zone

Additional Comments: Southern portion of the block is underlain by deep,
filled valley complex below the foundation zone.
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Proposed ]
Lease Sale #49

Block No. 403
(NJ 18-6)

-

l
{

>
.\:\,
-]

“Contours in Meters

Water Depth: max. 76 m , min. 62 m Mcp Scale 1:48,000°
Slope Gradient: 1-8 m/km, Direction: Variable
Surface Sediment Type: slightly gravelly to gravelly sand

o

O 1/2 1 KILOMETER
CONSTRAINTS 0 12 | STATUTE MILE
| e—— 1

L =

Acoustically Turbid Zone

‘ , Bottom Object

Addltlonal comments: Southeastern 2/3 of the block is underlain by deep,
filled valley complexes below the foundation zone.
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Proposed v

Lease Sale #49 S
o
Q' _".)Q {"9 1\@ ib [7» 4
v o
10‘5:16 o . o ° OO :(&
° o o ° ° °
Ooa o . o ° . °o° o o.
o] W o & ° {"6 ° éQ ° o@ \
» O\‘ o Q,
? ° ° o o °° JO ° b
Block No. 404 . o o o % °
(NJ 18-6) o ° ° e ° :
o »‘6‘ ° @Q' o 0\(;) o{o o o»Q /?‘ _+Q.
o [}
o/o') o " % & ° ° %Q ° E
\‘..‘ 1 \ °
o
° /Q o ) “ﬁ ?ﬁ o fo° ‘ ‘ o
° ( .. { °\ ‘ }f
! % ° ,:‘:)p
2 ' o . © 5 N {o
° gl : 4 2 Y B
° § z { o° : 37 ) ) Q‘ ° \6‘, - ©
om0, TSR
Contours in Meters __* [P =~ o (letlLLLE) Ste
) ) . % o ‘;’ -~ ‘J‘, \ % , \"%“ To
Water Depth: max. 84 m  , min. 70 m : Map Scale 1:48, 000
Slope Gradient: 2-5 m/km, Direction: SE \
Surface Sediment Type: Gravelly sand OE-ZK_A_‘::]I KILOMETER
: 0 1/2 ] STATUTE MiLE
CONSTRAINTS 0 1/2 _} NAUTICAL MILE

ML ... e o

Additional comments; Nortlwestern 1/4 of the block is underlain by deep,
filled valley complex below the foundation zone.
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Proposed _
Lease Sale #49

Block No. 405
(NJ 18-6)

Contours in Meters

. o . o°
- N Tt? o «r o o o & 1 &
Water Depth: max. 87 m , min. 72 m Map Scale 1:48,000
Slope Gradient: 1-5 m/km, Direction: Variable
Surface Sediment Type: Slightly gravelly sand , ,, 1 KILOMETER

1 STATUTE MILE

) g 1/2
CONSTRAINTS o« :

1 NAUTICAL MILE
1

—— ——— a— — "
— — —— — —
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o
|

ii

|

ii

), i ls)f..! MR Q
e

oS

AR D

|
|
!
s I
l
I

in Meters

(NJ 18-6)
Slope Gradient: min. 1 m/km SE (shelf); max. > 80 m/km SW (canyon head)

Surface Sediment Type: Gravelly to slightly gravelly sand (shelf);

© Water Depth: max.

muddy sand (canyon')
1

CONSTRAINTS

TER
= ]
0 1/2 1 STATUTE MILE
— ]
0 1/2 1 NAUTICAL MILE
= ]

Acoustically Turbid Zone

........

........
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Lease Sale #49 .

. -

Proposed s v
»; o
%ﬂ ﬁfi i

e

& Q
Qg ° o o §>
o ° o\
Q
,‘9 d o o o o °
0\’ o ° o ° °
. ° Q c ° . ° Q [+]
Contours in Meters ‘8¢ X 0 & o . & 0
T N i 0:——:——— o [#]
o ) o o
P S - _q“O. . o — ° 9 n°
Water Depth: max. 109 m , min. 81 m Map Scale 1:48,000

Slope Gradient: _ 3-4 m/km, Direction: SE

Surface Sediment Type: Gravelly to slightly gravelly sand
o 0 1/2 1 KILOMETER
=]

CONSTRA]NTS 0 1/2 } STATUTE MILE

0 1/2 1 NAUTICAL MILE
]

. o

— —— e — —
- ime ——y —— —
—— i — —
— v — — — -
- — — v — —
— s — — —— -
- — — —

s==—=—=== Filled Channel" (within foundation zone)

Additional Comments: See figure 1lla.
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Proposed
Lease Sale #49
Block No. 451 .
(NJ 18-6)

o ;
Contours in Meters. g'\ °a__\?$!' 1

o ® ° I ¢

‘ - u;_, - % _ - ° ° . - ¢

Water Depth: max. 122 m , min. 92 m Map Scale 1:48,000

Slope Gradient: 4-5 m/km, Direction: SE

Surface Sediment Type: Gravelly to slightly gravelly sand
- 0 1/2 1 KILOMETER
Ee=—a ]

CONSTRAINTS 4] 1/2 1] STATUTE MILE
0 1/2 | NAUTICAL MILE
| e——————— | ]

Acoustically Turbid Zone

Cable

- urhs e u e e .
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Proposed TN %_ W—WY‘
Lease Sale #49 \ @° & @Q’
SEAEN ) m ‘mm
o
/ °
Q
° o’ ° i Q
o ° 9 ' z
4:9 o )
Block No. 491 ° il &
(NJ 18-6) %a 3 ;{ )
. T m il
-] v \\.“
-] 0
Q
%
S
o' ¢t
° N
Q vl :':Z::: P
s it o d
4 DOR S SORSORE!. SREF
Contours in Meters :\b ‘_;6\!:?1;;9;;;;;;;- \.
e oo 0,300
- ° - o"_a ‘o . . o
Water Depth: max. 105 m , min. 69 m Map Scale 1:48,000

Slope Gradient:  2-10 m/km, Direction: SE
Surface Sediment Type: Gravelly to slightly gravelly sand

Q 1/2 I KILOMETER
e I |

CONSTRAINTS 0 /2 | STATUTE MILE

 —— ]
Q /2 1 NAUTICAL MILE
]

| - —

............. ACOUS‘HCQHY TUrbid zone

Additional Comments: Most of the block is underlain by deep,
filled valley complexes below the foundation zone.

See figure 1lb.
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Lease Sale #49 S P ) °m
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M

Lot
SN N
W‘Mzéﬁgmﬁhi’:!=§i§ b\;:; . © ° o o ) .
w Um}n.‘!},-» \ A R <3 N
SN

Block No. 493
(NJ 18-6)

94

’ °
Contours in Meters<®

. v°.‘ o ‘o $ﬁ‘ | ° n\\g‘ | |
Water Depth: max. >409 m , min. 106 m Map Scale 1:48,000

Slope Gradient: min. > 1 m/km SE (shelf); max. > 200 m/km W (canyon head)

Surface Sediment Type:  slightly gravelly sandy muds to gravelly sand
. : ' Q 1/2 | KILOMETER
=7

CONSTRA'NTS 0 1/2 ]1 STATUTE MILE
' ' 0 1/2 1 NAUTICAL MILE
W ' j
| . ’
' I Sand Wave Field (and zone of megaripples)

" —— — o
—— e — — -
. —— — — —
¢ —— — — —
— —— —— —
— —— — o—

______ Filled Channel @within foundation zone)

............. Acoustically Turbid Zone

N\
& Potentially Unstable Slope

Additional Comments: Poor foundation condi
acoustically turbid facies occurs in co
slopes at canyon head.

tions may be present where
njunction with steep canyon
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Proposed
Lease Sale #49

Block No. 494
(NJ 18-6)

LA 2l AL el e
hS o
o © o ° o ° o
o [ 3 4
X2 ° . q ° N
£ ol — o_ S 81 "
> ' ;P ] - W SR o -
o (-}
o
. ° q Q
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......

........

COﬁTOUrS in Meters SSSPRINTTIEN & TSP H RS %IP a
CLQ. °°q’$ o 3 ) é o\-
R e o ° ° o o
S kT . - o o -
Woater Depth: max. 120 m , min. 106 m Map Scale 1:48,000
Slope Gradient: 3-5 m/km, Direction: SE
Surfcce Sedimenf Type: i Gravelly Sand ’ . 0 /2 1 KILOMETER
0 1/2 | STATUTE MILE
CONSTRAINTS 0 /2 1 NAUTICAL MILE
ICAL M
| ] -

AcousticoHy Turbid Zone

Bottom Obiject
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Proposed
Lease Sale #49

‘Block No. 495
(NJ 18-6)

Contours in Meters ©

a
- b B ° —a ? . &« . a o e o'gg
Water Depth: max. >250 m , min. 108 m Map Scale 1:48,000

Slope Gradient: min. 3-4 m/km SE (shelf); max. > 80 m/km SE (slope)
Surface Sediment Type: Gravelly to slightly gravelly muddy sands

0 12 1KILOMETER
e
CONSTRAINTS 0 /2 | STATUTE MILE
—— .|
0 /2 | NAUTICAL MILE
— ]

Acoustically Turbid Zone

A\
:\\ Potentially Unstable Slope
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Proposed -
Lease Sale #49

Block No. 534
(NJ 18-6)

Contours in Meters

Water Depth: max. 110 m , min. 73 m Map Scale 1:48,000
Slope Gradient: 5 m/km, Direction: SE
Surface Sediment Type: Slightly graveily muddy sand
B} : 0112 1KILOMETER
- CONSTRAINTS 0 Evz:' | STATUTE MILE
[ ]

0 1/2 1 NAUTICAL MILE
]

i «.....  —

Acoustically Turbid Zone

========  Cable .

Additional (_Iommenfs: Central and northwestern portions of the block
are underlain by deep filled valley complex below the foundation zone
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Proposed -
Lease Sale #49

Block No. 535
(NJ 18-¢) ’

Contours in Meters

)
S .
- § ST I ’ -

Water Depth: max. >430 m ,~min. \88‘ mf Map Scale 1:48,000
Slope Gradient: min. 5-6 m/km SE {shelf); max. > 250 m/km E (canyon)
Surface Sediment Type: ‘Gravelly to slightly gravelly sands and muddy sands

o o /2 1 KILOMETER
‘ S |
CONSTRAINTS. Q 172 ‘} STATUTE MILE
‘ 0 1/2 _} NAUTICAL MILE
e e——{

Acoustically Turbid Zone

A\
N Potentially Unstable Slope

Additional Comments: Poor foundation conditions may be present where
acoustically turbid facies occurs in conjunction with deep slope-fronf
fill and valley-fill on steep slopes of the canyon,

Eastern 2/3 of the block is composed of valley and slope-front-fill
complexes,

See figure 10b. .
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Proposed LERNCY MO
Lease Sale #49 e o
$ Q
o
(-]
Q
o’ R
o
. - °
Block No. 537 ¥’ ° \
(NJ 18-6) |
. o
[+
° *
3
A - ]
Qo |
Q
Contours in Meters —-—F .
V < &
° i' ° ¥ o & - :;5? f’o;'»a'os‘

Water Depth: max.>500 m , min. 105 m Map Scale 1:48,000
Slope Gradient: min. 2-3 m/km SE (shelf); max. 300 m/km S (into canyon) |
Surface Sediment Type: .Muddy to gravelly sands (shelf); sandy mud (canyon)

Q2 1KILOMETER
="

4] 1/2 1 STATUTE MILE
CONSTRAINTS T ——
0 1/2 I NAUTICAL MILE
| emvec——— | |

Acousticclfy Turbid Zone

SN\
\\ 'Potentially Unstable Slope

Additional Comments: Poor foundation conditions may be present where
acoustically turbid facies occurs in conjunction with steep canyon
walls.
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Proposed
Lease Sale #49

Block No. 538
(NJ 18-6)
. , . . o o
Contours in Meters LA ° ,,’?Q -

-]
* ° o
°§£‘;~;_“1 e . °

Water Depth: max. >220 m, min. 107 m

(64 /2

Q C1/2

oa.

"Map Scale 1:48,000
Slope Gradient: min. 1-2 m/kn SE (shelf); max. >200 m/km SE (slope)
Surface Sediment Type: Gravelly sand s

1 KILOMETER

CONSTR 2AINTS —

Q /2

|

Acoustically Turbid Zone

S\
\\\ N " Potentially Unstable Slope

-
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Proposed

g VLIS B St e
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\ °
R
e

¢ R \ N
Contours in Meters &o \&\\‘i\\\
o
:°~i» - m,i?._“ ° . ,° - A :_3: &’ ¢

Water Depth: max. >700 m , min. 113 m ' Map Scale 1:48,000
Slope Gradient: min. 4-5 m/km SE (shelf); max. > 250 m/km E (slope)
Surface Sediment Type: Slightly gravelly sand to mud

@ Y2 1KILOMETER
S === N
HAZARDS 0 1/2 1 STATUTE MILE

. &\\\\\\ Slump or SI;de' l——__[

~— - CONSTRAINTS

N
& Potentially Unstable Slope
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o Q.
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Block No. 540 ™,
(NJ 18-6) > %
° 4
) o
Q
> "Q
o 4
° .
>
L]
' \5;9. ) ‘ P
, h ¢
Contours in Meters
(=] /. .
e v, % X% 0%
- o~ P \IAQN e = - e - A I { Va .
Water Depth: max.>1250 m, min.>300 m Map Scale 1:48,000

Slope Gradient:: min. 150 m/km SE; max. > 350 m/km ESE
Surface Sediment Type: Slightly gravelly sandy mud to sandy mud

Q 1/2 1 KILOMETER
=]

HAZARDS 0 1/2 I STATUTE MiLE

[ —

\\\\ 0 1/2 } NAUTICAL MILE
&\\ -Slump or Slide

CONSTRAINTS

N
& | Potentially Unstable Slope
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Proposed

Lease Sale #49 ° SR
3 )
Block No. 581 .
(NJ 18-6) °
. ;%\~\\\§\Y’ N ‘
Contours in Meters ° o %&&\&\m\t ‘\\\\‘\\\ ,_;__f
° ° . ® q%

Water Depth: max.>800 m , min. 110 m
Slope Gradient: min. 1-2 m/km SW (shelf);

Surface Sediment Type: slightly gravelly

HAZARDS
Q
k\\\\\\ Slump or Slide
- CONSTRAINTS

\
k\\\ . Potentially Unstable Slope

Acoustically Turbid Zone

Additional Comments:
acoustically turbid facies occurs in
walls.

- 138 -

Poor foundation conditions

Map Scale 1:48,000
max. > 400 m/km W (canyon)

muddy sand to gravelly sand (shelf);
sandy mud (canyon)

0 1/2 I KILOMETER
Q 1/2 } STATUTE MILE
 ——— -
0 1/2 I NAUTICAL MILE
— |

conjunction with Steep canyon

may be present where



Slope Gradient:.

- R ——— Q@ YT T e

o f o o o

Water Depth: max.>600 m , min. 111 m
min. 1-2 mykm SE (shelf); max. > 200 m/km SE (slope)

Proposed o O o ° o ;""
Lease Sale # 49 P ‘:1,‘°° ° ;_"9' ° ;:’
° o ‘.T’;' ) ° ° \ G)
o} $ ° e
) ° ° v “ ‘ \\\\\\
S AR }))é‘?i(‘fti“m’wm.
: (GG
Block No. 582 ° Ui I );«,g-\-\:«\ I(\\?(\\\lu. {_\\;(\n.\{(g», |
(NJ 18-6) NN\ el
PN ..’E""f‘.“"«“'&{;«3&{%{8"?s’j((};gx\"
. R RN
R
o S
| o
Contours in Meters g 4;,;‘

(-] (-]

‘Map Scale 1:48,000

Surface Sediment Type: Gravelly sand to slightly gravelly maddy sand (shelf);
slightly gravelly sandy mud to sandy mud (upper slope)

i
NN

1 KILOMETER

1 STATUTE MILE

1 NAUTICAL MILE
i

HAZARDS .
0 1/2
| —————— —
Slump_or Slide 2 /2
CONSTRAINTS

Sand Wave Field (and zones of megaripples)

Potentially Unstable Slope
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Ve
5

gravelly muddy sands to sandy muds

230 m

~
P~

Slope Gradient: min. < 100 m/km SE; max. > 300 m/kn E

Surface Sediment Type: s1ightl

Water Depth: max> 1200 ™, min

HAZARDS

0 1/
| eeream— |
Q /2

Slump or Slide

CONSTRAINTS

Potentially Unstable Slope

N
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Proposed
Lease Sale #49

Block No. 623
(NJ 18-6)

Contours in Meters

o %

Water Depth: max. z350.7m min. 124 m ' Map Scale 1:48,000
Slope Gradient: min. < 3 m,/km SE (shelf) ; max. 150 m/km E (canyon)

Surface Sediment Type: Gravelly to gravelly muddy sands (shelf);,
‘muddy sand (canyon)

HAZARDS Q /2 1 KILOMETER

\Q§S§ 4] /2 | STATUTE MILE

| — ]
x\\ . 0 1/2 1 NAUTICAL MILE
\ Slump or Slide e 1

CONSTRAINTS

Acoustically Turbid Zone

\\ Patentially Unstable Slope

c———— —— | Cable

Additional Comments: Poor foundation conditions may be present where
acoustically turbid facies occurs in conjunction with steep canyon
slopes in the eastern portion of the block. Northeastern 1/4 of the
block is underlain by deeply buried slope ~-front £ill and channel fill
complex.
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Proposed P
Lease Sale #49 ° &®| o

N

R

 Block No. 626
(NJ 18-6)

o N 5 N TR .\‘ ,iw ' h

-]
_‘ V). @Q - S .

Water Depth: max~=1360 m, min. 290 m_ Map Scale 1:48,000
Slope Gradient: min. 100 m/km S; max. >300 m/km S and W |

Surface Sediment Type:. Slightly gravelly muddy sand (above slida zone) ;-
sandy mud (within slide zone)

" HAZARDS 0 /2 1KILOMETER

\Q O‘ E'/%:’ | STATUTE MILE
\\ 9 172 — 1 NAUTICAL MILE
& Slump or Slide [ — "

CONSTRAINTS

N\
& Potentially Unstable Slope

Additional Comments: Inactive munitions dumpsite in extreme
lower portion of the block (BIM, EIS Sale 49,.Visual #1)

Contours in Meters

See figure 6
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Proposed <N
Lease Sale #49 \7

.{{O‘

Block No. 665 %

(NJ 18-¢) et

Contours in Meters

. ga
- A ~ © o & ’!_L\Q ;.\?‘«-~ - -:' o . *.
Water Depth: max. 130 m , min. 113 m Map Scale 1:48,000

Slope Gradient: min. 1-3 m/km SE (shelf); max. 5 m/km SE (shelf)
Surface Sediment Type: Gravelly to gravelly muddy sands

0 1/2 1 KILOMETER
S

(o] 1/2 1 STATUTE M1
CONSTRAINTS = ! Le
/2 I NAUTICA
: L MILE

Acoustically Turbid Zone

=TT Cable
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Proposed \G&. |
Lease Sale #49 \90
o
-]
-]
>
oo
O,éo
Block No. 666 ' . o
(NJ 18-6) >
Q \\
Q
Q {LQ.
Q
Contours in Meters
: -ésp C I Y 4?. ° {@.* d °0<
Water Depth: max.>180 m , min. 121 m Map Scale 1:48,00

Slope Gradient: ‘min. 4-5 m/km SE (shelf); max. 50 m/km SE (slope)
Surface Sediment Type: Gravelly to gravelly muddy sands

0 1/2 1 KILOMETER
="

CONSTRAINTS

0 1/2 1 STATUTE MILE
.............. — | ]
LolIiiLLinun 0 1/2 I NAUTICAL MILE
LLnniiiiiii e ——— ]

it Acoustically Turbid Zone

N\
\\ Potentially Unstable Slope

Additional Comments: Poor foundation conditions may be present wher:
acoustically turbid facies occurs in conjunction with steep slopes a-
the shelf break in the southeast corner of the block.

See figure 10a.
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Lease Sale #49 K &

Block No. 667
(NJ 18-6)

Contours in Meters

)
o
-]

0

O
S}

o

-

SRS JE -
Map Scale 1:4

o’

(2]
(20N
v

8,000

Slope Gradient: min. 6 m/km SE (shelf); max. > 200 m/km E (slope)
Surface Sediment Type: Gravelly to gravelly muddy sands (shelf); slightly
. “gravelly muddy sand to sandy mud (slope)

‘ HAZARDS 0 1/2 1 KILOMETER
0 /2

1 STATUTE MILE
1

1 NAUTICAL MILE
1

‘\\\\\\\S Slump or Slide sz

CONSTRAINTS

AN
k Potentially Unstable Slope

.......... 4

Additional Comments:

Acoustically Turbid Zone
Cable

Poor foundation conditions may be present where

acoustically turbid facies occurs in conjunction with steep slopes at
the shelf margin.
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(-] Q ~
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(7 ° ° <
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Water Depth: max. >950 m , min. 210 m

Slope Gradient: min. 30-40 m/km SE; max. > 350 m/km variable
Surface Sediment Type: sandy mud

Map Scale 1:48,000

1 KILOMETER

1 STATUTE MILE
l

| NAUTICAL MILE
]

. 0 1/2

HAZARDS T
\\\\\\ Q 1/2
\\\\\ Slump or Slide

CONSTRAINTS

Potentially Unstable Slope

Cable
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Proposed
Lease Sale #49

Block No. 709
(NJ 18-6) ,

Contours in Meters

'Water Depth: max. 136 m ,min. 103 m
Slope Gradient: min. 2-3 m/km SE; max.> 20 m/km E
Surface Sediment Type: Gravelly to slightly gravelly sands

@ 12 1KILOMETER
| —— I
CONSTRAINTS 0 /2 | STATUTE MILE
— ]
0 /2 | NAUTICAL MILE
e ]

Acoustically Turbid Zone

Cable

Bottom Object
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Proposed
Lease Sale #49

Block No. 710
(NJ 18-6)

Contours in Meters

T T - ) MupScole 1:48,000
Water Depth: max. >590 m , min. 131 m s

Slope Gradient: min. 3 m/km SE (shelf); max. 200 m/km S (slope)

Surface Sediment Type: "Slightly gravelly sands and muddy sands (shelf); muddy
sands to sandy muds (slope)

HAZARDS 0 /2 ! KILOMETER
e N |
\S 0 1/2 I STATUTE MiLE
k\\ S(ump- or Slide Q__ - /2 Jl NAUTICAL MILE
CONSTRAINTS

A
& Potentially Unstable Slope

Acoustically Turbid Zone

-------  Cable

Additional Comments: Poor foundation conditions may be present where
acoustically turbid facies occurs in conjunction with steep slopes at

the shelf margin. - 148 -
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Proposed
Lease Sale #49

* Block No. 751
. (NJ18-6) .

Contours in Meters

o ° ° o° °°
o ) (-]
_° o °o & ° \‘Q ° .‘\ o\q’ p ol‘; ]
Water Depth: max. 359 m , min. 110 m Map Scale 1:48,000
Slope Gradient: min. 1 m/km SW (shelf); max. > 70 m/km SW (canyon)
Surface Sediment Type: Gravelly sand' (shelf), slightly gravelly

muddy sand (canyon head)

0 2 1KILOMETER

0 /2

| STATUTE MILE

1

I NAUTICAL MILE

@ Slump c;r Slide R—

CONSTRAINTS

SSESESESEEE Acoustically Turbid Zone

A
_\\ S Po?eﬁticlly Unstable Slope
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Proposed
Lease Sale #49

o
e
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o
o
. o
Block No. 752 o
(NJ 18-6) ¢
.
N
o
° 4
o ]
) o
Contours in Meters :;J&
<
o ‘::\,
Water Depth: max. 140 m , min. 107 m. Map Scale 1:48,000
Slope Gradient: ;15 m/km, Direction: Toward center of block
Surface Sediment Type: Gravelly sand '
. : T s ’ Q 1/2 } KILOMETER
: ="
Ts Q /2 } STATUTE MILE
CONSTRA'N 0 /2 1 NAUTICAL MILE
— ]

.............

............. Acoustically Turbid Zone
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Proposed
Lease Sale #49

Block No. 753
(NJ 18-6) .

Water Depth: max. 274 m , min. 107 m Map Scale 1:48,000
Slope Gradient: ‘min. 1-5 m/km SE (shelf); mex. = 40 m/km SE (slope)
Surface Sediment Type:  slightly gravelly sand e

%

0 | KILOMETER 4
CONSTRAINTS POMETER Ry
% ; STATUTE MILE
i }“““T'CAL MILE
Do Acoustically Turbid Zone

N\
\\ Potentially Unstable Slope
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Contours in Meters SONN o
Oo -] o [} a
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- & o ° e 0. @ e .
Water Depth: max. 700 m: , min. 125 m Map Scale 1:48,000
Slope Gradient: 60-100- m/km, Direction: SE
Surface Sediment Type: Muddy sand’
| ) Q w2 ! KILOMETER
HAZARDS 0 /72 } STATUTE MILE
= ]
\Q 0 /2 ][ NAUTICAL MILE
\\\\\\ Slump or Slide '
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.............
.............
.............
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.............
.............

------------- Acoustically Turbid Zone

NN
i\ Potentially Unstable Slope
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Proposed
Lease Sale #49

Block No. 795
(NJ 18-6) -

Sﬁ‘

o °
° .
° o

Contours in Meters

n O .0

Map Scale 1 :48,000
Slope Gradient: min, 1-5 m/km SW (shelf) s max, 80-200 m/km S¥ (canyon)

Water Depth: max.. 618 m |, min. 113 m

Surface Sediment Type: ‘slightly gravelly sandy mud

' , ==
.. . HAZARDS — ] MILE
x\\ ‘ 0] 1/2 _} NAUTICAL MILE
i\\\ Slump or Slide

CONSTRAINTS

Acoustically Turbid Zone

N
\\\\ Potentially Unstable Slope
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Proposed o o B g o o -
Lease Sale #49 ° %o o o o

Block No. 796
(NJ 18-6)

Contours in Meters

,f?’q - o L o .

Water Depth: max. 170 m , min. 113 m Map Scale 1:48,00

BN

Slope Gradient: ~min. I-5 m/km SE (shelf); max.> 50 m/km SE (slope)
Surface Sediment Type: Medium to fine sand with mellusk fragments

)

- 0 12 1KILOMETER
CONSTRAINTS 0 /2 | STATUTE MILE
—_— ]
0 /2 | NAUTICAL MILE
——— ]

Acoustically Turbid Zone

‘\\ Potentially Unstable Slope
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Proposed
Lease Sale #49 ©° o © °

- Block No. 797
(NJ 18-6)

Contours in Meters _§

(-]
Q
! o a

Water Depth: max. 600 m , min. 122 m

Map Scale 1:48,000

Slope Gradient: ‘min. 1-5 m/km SE (shelf); max.35-200 m/km SE (slope)

Surface Sediment Type: ~Slightly gravelly sand

HAZARDS

x\\\\\%\ Slump or Slide

CONSTRAINTS

Acoustically Turbid Zone

Potentially Unstable Slope
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Lease Sale #49

Proposed

Block No. 799

(NJ 18-6)
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Surface Sediment Type: Sandy m
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Proposed
Lease Sale #49

Block No. 837
(NJ 18-6)

Contours in Meters

B S R A I TR

Water Depth: max. 124 m , min. 91 m Map Scale 1:48,000

Slope Gradient: 1-2 m/km, Direction: E .

Surface Sediment Type: .Slightly gravelly muddy sand
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Proposed
Lease Scle #49

‘Block No. 838 o
(NJ 18-6)

Contours in Meters

Water Depth: mox'. 715 m , min. 114 m Map Scale 1:48,00(5 .
Slope Gradient: min. 1-5 m/km E (shelf) ; ;max, > 300 m/km E (canyon)

Surface Sediment Type:  Slightly gravelly muddy sand
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Proposed o
Lease Sale #49
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Block No. 839
(NJ 18-6)

7

7

Contours in Meters —&
01
o

Water Depth: max. 800 m' , min. 115 m Map Scale 1:48,000
Slope Gradient:  ‘min. 1-5 m/km SW (shelf); max. > 300 m/km S¥ (canyon)
Surface Sediment Type:  "slightly gravelly sand (Shelf), sandy mud (canyon)
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Proposed
Lease Sale #49

Block No. 840
(NJ 18-6)

RS
& "’.0,.‘ .‘\
Contours in Meters \\\\'\\ \’\
° o )

° K2 ° ] o o
>
? . o ° °

Water Depth: max. 622-m—, min. 117 m. Map Scale 1:48,000
‘Slope Gradient: ' min. 1-5 m/km SE (shelf); max. >160 m/km SE (slope)
Surface Sediment Type: " Slightly gravelly sand
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Proposed
Lease Sale #49

~ Block No. 841
(NJ 18-¢)

Water Depth: max. 1034 m , min. 180 m

Slope Gradient:100~160 m/km, Direction: sg -
Surface Sediment Type: Muddy saad. .
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Lease Sale #49 o ©
Block No. 842
(NJ 18-6)

Proposed

4
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Map Scale 1:48,000

Water Depth: max. 1284 m n.640 m

Surface Sediment Type: 'Sandy mud:

&\\\\\S 4

Slope Gradient: 100-150
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Proposed o
Lease Sale #49 °g’
R

Block No. 843
(NJ 18-6)

Water Depth: max.'1461 m , min. 1045 m

Map Scale 1:48,000
Slope Gradient: 80-200 m/km, Direction:

SE
Surface Sediment Type: Sandy mud o /2 1 KILOMETER
e 1
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 aoovemeem—| 1
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Ee— ]
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Proposed
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Lease Sale #49

Block No. 885

(NJ 18-6)

Map Scale 1:48,000

Water Depth: max.1245 m , min

Slope Gradient: 100~200 m/km, Direction: SE

mud-

ndy

Surface Sediment Type: sa
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Proposed
Lease Sale #49

&
Block No. 969
(NJ 18-6)

Contours in Meters

.
* . ‘
s?e ‘\9,_ \(.a‘h ’
Water Depth: max. 300 m , min. 131 m Map Scale 1:48,000

Slope Gradient: min. 1-5 m/km SE (shelfi; max, 10~100 m/km SE (slope)
Surface Sediment Type: Slightly gravelly sand
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Proposed v
Lease Sale #49

Block No. 40
(NJ 18-8)

Contours in Meters

3
o 0 o, a
o O n ’
Water Depth: max. 140 m , min. 100 m Map Scale 1:48,000
Slope Gradient: 5 m/km, Direction: SE
Surface Sediment Type: slightly gravelly sand
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Proposed
Lease Sale #49

Block No. 41
(NJ 18-8)

) a§
Contours in Meters ™™

°,.

Water Depth: max. 204 m , min. 129 m Map Scale 1:48,000

Slope Gradient: min, 1-5 m/km SE (shelf); max. 10-25 m/km SE (slope)

Surface Sediment Type:  slightly gravelly sand
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'Proposed
Lease Sale #49

Block No. 84
(NJ 18-8)

Contours in Meters

%0‘
Water Depth: max. 182 m , min. 126 m

Slope Gradient:  5-25 m/km, Direction: SE
Surface Sediment Type:

Map Scale 1:48,000

Slightly gravelly sand
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Proposed

Lease Sale #49
0{"‘
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Block No. 85
(NJ 18-8) o

Contours in Meters
’

Water Depth: max. 487 m , min. 145 m Map Scale 1:48,000
Slope Gradient: 25-75 m/km, Direction: SE
Surface Sediment Type: slightly gravelly. muddy sand
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Shipwreck (from BLM, Draft Environmental Impact Statement,
Sale #49, Visual #1)
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Proposed
Lease Sale #49

Block No. 1009
(NJ 18-5)

Contours in Meters

Water Depth: max. 141 m , min. 112 m * . Map Scale 1:48,000
Slope Gradient: 5 m/km, Direction: SE
Surface Sediment Type: Slightly gravelly sand
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